Regulation of C4 photosynthesis: inactivation of pyruvate, Pi dikinase by ADP-dependent phosphorylation and activation by phosphorolysis.
These studies provide information about the mechanism of the light/dark-mediated regulation of pyruvate, Pi dikinase (EC 2.7.9.1) in leaves. It is shown that inactivation is due to a phosphorylation of the enzyme from the beta-phosphate of ADP, and that activation occurs by phosphorolysis to remove the enzyme phosphate group. During ADP plus ATP-dependent inactivation of pyruvate, Pi dikinase in chloroplast extracts, 32P was incorporated into the enzyme from [beta-32P]ADP. Approximately 1 mol of phosphate was incorporated per mol of monomeric enzyme subunit inactivated. There was very little incorporation of label from ADP or ATP labeled variously in other positions with 32P or from the nucleotides labeled with 3H in the purine ring. Purified pyruvate, Pi dikinase was also labeled from [beta-32P]ADP during inactivation. In this system, phosphorylation of the enzyme required the addition of the "regulatory protein" shown previously to be essential for catalyzing inactivation and activation. During orthophosphate-dependent reactivation of pyruvate, Pi dikinase, it was shown that the enzyme loses 32P label and that pyrophosphate is produced. The significance of these findings in relation to regulation of the enzyme in vivo is discussed.